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Norio Sahashi* & Masa Ikuse* : Pollen morphology 
of Aldrovanda vesiculosa L. 

• MM v If * : A iff-^(DiP CO MW, 
(Plate XX) 


Aldrovanda vesiculosa L. (Nom. Jap., Mujinamo) is known from Central 
and Southern Europe, North and East Asia, India (Bengal) and Australia 
(Queensland). In Japan, it was reported first by Dr. T. Makino in 1893, 
from a small pond at Koiwa-mura on the river side of Edo-gawa, about 7 
miles east of central Tokyo. Since then it has been found on the basin of 
the Tone-gawa, in the bog Tatara in Gumma Pref., Oguraga-ike near Kyoto 
and so on. Recently the growing habitat of this swimming water-plant be¬ 
comes scarce in Japan. 

In 1952, Erdtman published pollen morphology of A. vesiculosa L., but 
his explanation is brief and lacks figures. On the other hand, Chanda (1965) 
reported more detailed one, but it was based on the herbarium materials. On 
August 2, 1972, the authors were able to obtain some fresh pollen grains 
of A. vesiculosa by the kindness of Dr. S. Miki who collected the plant at 
Oguraga-ike near Kyoto and cultivated it at his garden in Takarazuka, 
Hyogo Prefecture. The authors used this material and observed its pollen 
grains by the method of Ikuse (1956). In the present paper some pollen 
morphological data are dealt with, especially of tetrad and its apertures. 

Observations Tetrads Pollen grains usually tetrahedral (Fig. la, Plate 
XX. A, B) or cross tetrad (Fig. lb, Plate XX. C, D) and rarely tetragonal 
(Plate XX. H) or rhomboidal tetrad (Plate XX. I), but frequently transi¬ 
tional forms from typical cross to typical tetragonal tetrad (Plate XX. E, 
F, G). It is very difficult to separate the tetrad for each grain. 

Diameter Tetrahedral tetrad diameter about 66 /<, range 60-75 // ; cross 
one about 68//, range 61-76//; tetragonal one about 65x53 // and rhomboidal 
one about 84x70//. The individual grain in a tetrad has an average 
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Fig. 1. Pollen grains of A. vesiculosa L. a. Tetrahedral tetrad, b. Cross tetrad. X660 


diameter of about 35x45/!, range 30-39x42-48/!. 

Germinal apertures Each grain of tetrad has three colpoid apertures 
located in accordance with ‘Fischer’s law’, i. e. they meet two and two at 
six points in grains in tetrad arrangement, and have not any sharply deli¬ 
mited margin. Sometimes two or four grains of tetrad have four colpoid 
apertures (Fig. 4). Apertures in the transitional forms are not always 
situated in accordance with the law (Fig. 3. c, d). At rhomboidal tetrad 


apertures situated a little irregular 
(Fig. 3. f). Each aperture is covered 
with an operculum (Fig. 2). 

Operculum Generally more or less 
hemispherical or elliptical and showing 



the same staining properties as in the 


exine. When moistened, the operculum 

appears to be floating on the germinal 

aperture or it opens like a lid (Plate 

XX. K, L) ; but when dry, it is drawn 

to the throat of the aperture (Plate XX. 

J), which is rather effectually closed. 

The operculum 15-18 x 11-15 p in size 

and 2 p thick, and its pattern is similar F * g - 2 - Tlie operculum of A. vesi¬ 

culosa L. a. Side view. b. Sur- 

to exine but rather dense with blunt f ace view x2000 
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spinules (Fig. 2). 

Exine ornamentation Exine usually about 2 pt thick but incrassate near 
colpi with dimorphic spinules; macro-spinules blunt or sometimes verruca¬ 
like, about 1-2 ft tall and almost equally broad (Plate XX. J, L) ; micro- 
spinules minute, perceptible only in LO-analysis. 

Discussion The description presented above is essentially in agreement 
with that of Erdtman (1952) and of Chanda (1965). They did not describe, 
however, the operculum and several types of grain arrangement of tetrad 
in Droseraceae. Wodehouse (1935), Erdtman (1952), Ikuse (1956) and Huang 
(1972) described not only tetrahedral or cross tetrad but also tetragonal, 
rhomboidal and some irregular forms in Droseraceae, Apocynaceae, Ascle- 
piadaceae, Typhaceae or Orchidaceae. 




Fig. 3. Position of germinal apertures of some 
tetrad types of A. vesiculosa L, a. Tetra¬ 
hedral tetrad, b. Cross tetrad, c-d. Transi¬ 
tional form. e. Tetragonal tetrad, f. Rhom¬ 
boidal tetrad 


The present study re¬ 
vealed that the above-men¬ 
tioned irregular forms can be 
regarded as the transitional 
forms from tetrahedral to 
tetragonal tetrad. Geometri¬ 
cally, a tetrahedral tetrad can 
be changed to a tetragonal 
one if two grains are rotated 
together by a right angle, and 
vice versa (Fig. 3. a or b, e). 
Two pairs of grains in a 
tetrad were often observed in 
transitional position between 
tetrahedral and tetragonal ar¬ 
rangement, two longitudinal 
axes of two pairs of grains 
being oriented at an angle 
between zero and a right angle 
(Fig. 3. c, d). This was con¬ 
firmed by a detailed observa¬ 
tion of apertures. 

Erdtman (1952) pointed 
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out that three apertures of 
each grain of a tetrahedral 
tetrad are situated in accor¬ 
dance with Fischer’s law, 
namely each aperture of a 
grain faces another one of 
the other grain so that a pair 
of apertures faces closely to 
each other (Fig. 3. a, b). In 
tetragonal tetrad, two aper¬ 
tures, of different grain are facing each other in an analogous manner to 
that in tetrahedral tetrad (Fig. 3. a or b, e), while\in transitional forms 
the apertures are in transitional orientations (Fig. 3. c, d). 

Momose (1941) presented an idea on the gametophyte of ferns that the 
simultaneous division of a mother cell may be attributable to a biologically 
labile condition changeable to a stable condition under which the successive 
division takes place. Similar interpretation has been presented by Sahashi 
(1971) on the young spores of some Pteris ferns and is applicable to the 
present results. It is likely that the labile condition is caused by the 
simultaneous division forming tetrahedral or cross tetrad, while the stable 
condition by the successive division forming tetragonal tetrad. The transi¬ 
tional condition, from labile to stable, results in a production of transitional 
forms of tetrad. 

It is noteworthy that the operculum was observed to cover each ger¬ 
minal aperture. The operculum has not been found so far in Droseraceae. 
According to Faegri and Iversen (1950), operculum is an isolated part of 
ektexine which is separated from the rest by a narrow zone where the 
ektexine is missing or greatly reduced. The operculum reported has the 
same staining properties as the exine, and the fact is almost agreeable with 
the observation of Faegri and Iversen (1950). 

The authors wish to express their deepest gratitude to Dr. S. Miki, 
Mukogawa University, for giving them every facility in collecting the 
materials, and also to Prof. Emer. K. Hisauchi, Toho University, for his 
valuable critisism and for reading the manuscript. 




Fig. 4. Individnal grains in the tetrad have 4 
germinal apertures. Dotted one may be ir¬ 
regular position. 
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Explanation of Plate XX. 

Pollen grains of Aldrovanda vesiculosa L. 

A-B. Tetrahedral tetrad; A, high focus; B, low focus. C-D. Cross tetrad; 
C, high focus; D, low focus. E-G. Transitional forms from cross 
tetrad to tetragonal one ; E, prophase; F, metaphase; G, anaphase. 
H. Tetragonal tetrad. I. Rhomboidal tetrad. J-L. Three kinds of 
forms of the operculum ; J, closed operculum; K, opened operculum 
which looks like as floating unsupported above the aperture; L, 
opened operculum which looks like a lid. A-I x400, J-L x500. 
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